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(54) OPTICAL PICKUP HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a small-sized optical 
pickup head which eliminates the need to adjust the optical 
axes of a solid immersion lens and of an objective, and enables 
high-density recording and reproduction. 
SOLUTION: An optical pickup head 1 is formed as an integral 
part by stacking a surface light emission semiconductor laser 2 
and a photodetecting element 3 in order on an optical element 
4 molded integrally so that the optical axes of an objective 4b 
and a solid immersed lens 4c are aligned with each other. 
Further, light which is emitted vertically by the surface light 
emission semiconductor laser 2 and converged by the 
objective 4b is made by the solid immersion lens 4c with a 
high refractive index into a fine spot, which irradiates an 
optical information recording medium D. Consequently, the 
need to adjust the optical axes of the objective 4b and of the 
solid immersion lens 4c is eliminated and high-density 
recording and reproduction become possible. 
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(54) *Ky?7y^yH 



(57) [SftjJ 

[11] yjy K-Y-^—v^a yi^yX^^uyXi 
4 b t y y s/ hV — v*3 >u>X4 c £co#;tti£— 3: 

i^<t«9, » >^X 4 b t V y 7 v - 3 y 1/ y X 
4 c t^*ttP*^^Bi: Six. j6>o, ffiC&ttGfi • 

& 0 





Umm l ] &K^rA(c#fi««r«A LT u- — tP3t*r 

- wffiJB**** 6 Wtt £ ft*: If ft SriftJfc 
tS*f*^^t -<ottm\s>X\z.& 

- <Qft^Sf ^- 4: ffuf£®3£ft^«f* tf* ^ LTbubS 
«;L5ftt 0 ^T Ko 

[»*« 2 ] i sft*^ 1 £ft^ 

**f l mm<Dft ¥y97 y X— y K 
[fif**f 3] *¥#|6]U:*fi»£*J*L-C l^— If** 

^ offi®^ ft¥«f* u— 1f/j> b fcbtt $ ti/c u-if ft 

-1f3t4r*fl!P«fB»aft:-h(-flS»S-&S Wy hV^- 

r (D^m^F t fftmt&m^yt^mfc ^— if t i^rm 

[|#**I4] ft<7>3iff#ft£9 0'° 
fS^ftl/yXl^ICIx, w<DK#tft^£iffiffi 
38ft^aH$ if £ ^ftlgT- 4: JtKlllfcafc-* 
TH*^/* LfcMf** 3 fE*fe(7)ft \? y 97 y ^ 

Ko 

[ft** 5] ttlfccoS^^^^gR^iOjS-ttU^X 
ft*K«fc "9ft««E»aW-«--*'*«#Sr«klil ' tfjE^ 

m<Vitt 0 yi?Tyy 0 ^y K Q 
[ 1(1*38 6] »*3S1 ^V^b5CO^-r^/J^—|2«cCO* 
Vy97 yy°^y KSrT L^>f tftJCSfe^T®* Ufc^fcT y 
97 y X^ y K D 

[It** 7 ] ft** 14^16 <^T;ixa>— SE«tf>ft 
b° y ^ T s/ ^ y K**««E«ttE*^iateJcfl£o'r» 
±^^^v^^{c^*L7t7tt: 0 ^^Ty^'y K D 

[0 0 0 1] 

[58W^JR1-5&fl5#if] ftft*IE»j«tt:tf> 
[0 0 0 2 ] 

^TBl l fc*<5^TKWi-S« Hi 1 (-i^-TJ: 9 ^> 

tS*OftfcT;y*T y^j/ K(i, u—1fftai£ LTCO^ 

mfcls—P («T> LDt^9) 1 0 1 n y 




qfifflW-l 1 - 2 5 9 8 9 4 
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L/yXi0 2i:, Mt-A^^y^^iOSi, 1/ 
4 8fiil 0 4 jf*l/yXl 05^ Dt^^l 
06h 7th^t-K 0WT\ PDiV^) 107 

ldi 0 l^&mWSixfciMSl**^^--^***, 

i/yXi o 2fc<ko-CI»¥frftJ: Six, flfttf- 
A*xy 5/^ l o 3 t i/4jffiS45i o 4 i:-c«jsfc*tL 

tb^ 0 Hfli*«caB*Sixfc*«i, J«^Xi0 5i:J; 
10 <9*ft£;ix, fttffWiattjKfr-C***:^^ d<D|E« 

10 5§riIiBU l/4«*« 1 0 4(^J: «9 {Ift^ ft £ 

9 0° IH(ELfcttilft«*^IElft*ixfc«. Mfttr— 
7°y 0 3CJ:^tt^>Xi o 6#fp]K:R#t$*L 

1*1/^X1 0 6^J:9**5ix, PD107CA 
JtSixSo PD10 7TU $£74*9 d^lEftffi±fc 

— Sff{f# tf*^ — {§ h77^^7 —ft 

-*§-) tf^ffl^ yt74*9 d*cSt-f5K»fS-g-wiaft, 
S^tttB^^fi'fcixSn 

[0003] irr^T, iS¥*-*3v>Tfi, *W*l5ft«E 
ft^fo6*fV^^ d^eojKSfftfWSit^-C^So ^(7) 
«fc 5*i«**fbSixfc*-7*>r d(coi^TIB»S^ 
■fS^c^tCti. it74*9 &<D^MM±*X*<D*tfy Mf 
^fXw (wocA/sin0 ') */J^$ < t5^»^5c 
C^"C, 0 ' (Wftl/^Xl 0 5COttJ^> if 
30 ft0>jK*-Cfc5o »*l/yXl0 5OMPft (N 

A) ^^fftl/yXl 0 SCDttiW^ 0 ' £13, NA=sin 

[0004] ±^u/cJ:^^7te 0 ^^r 

<D$t74*9 d<DUmm±X*<D7stfy Nif-fXw^, ft 

bix*v^ ^aK^/ hif^Xw^S fetr/hS < t5fc*l- 
a, U~ifftC0^S*@<i-^^\ NASr*#<t§fc 
fei:»uyXi o 5<©aS:*#<i-5r t*s*x.&ix 

^^u-ifco^{i^-e«i^<. *fc, 

ssiuyxi o ssrKfflL-rusafcasa^^sfbbT 

[0005] Ull 2tc^-TJ; 9^, >PtfeU>X 

10 5 ^ft^V^^ 7 d i:CD^(cy U y KV-^ — v^a > U 
yX (Solid Immersion Lens) 1 0 8 aXlil 0 8 b?: 

i^tt, ztib<ny V y K-f-^— ^3 yi/yxi o 8 a X 
(ii0 8b^ LtifV ^ ^ d ^E»BBS:flSlt-r5 ^ 
^d^, ^#3/ hif-f XwS:/h§<t5«t 9CLf:* 
so \f y97yf^y K^%x.bixT^5 




(3) 



3 

5-189796-§-4*$R-^rDigest of Optical Data Storage, Da 
na Point (1994) J CD TULTRA HIGH DENSITY RECORDING US 
ING ASOLID IMMERSION LENS J #83) 0 mi 2 (a) [ZTjk 

XI 0 8 a JC*t»U^Xl 0 5-C**SiXfc*36SAW-f 

^coAW^^mwsffiy^^^^^^^^c 

Sfc, I^y 5 y hV^-v^a VU-yXl 0 8a tJtT 5 
>r 7 t d (7)!5ft® i: coffilB^ ^— ^^^StSWT^BBRI 

(ffilx.1i, 1 0 0 nmJ^T) T-fcSifr&Kf*, V y y K 10 
-T-e— v> 3 yi/yXi 0 8a (OfflftffifllJ^^BBt^J** 
ixS^^s/ hf^fXwt, it? 4 7 9 d cofS^® JbtcJK 

V 9 y ^^^Xl 0 8 a WBW^Srn 

w°c /I / n sin 0 

i45OT, NAS:nflff*cLfc»'fri:ia^3!i** s »& 

[0 0 0 6] HI 12 (b) ^^"T«^c^J:ixii, 

y y y K-f -^—^a yi/yXi o 8 b<oi^ii 2 20 
(a) w y y 7 -7 - v/ 3 y i^y ^ 1 0 8 a ct^r 

ffl¥#JI£lfc£ LfcC^MJ: 19 , 7*;\s<Dm%U v Mm£ti 
&<DX\ ^t<D7^y Xwll 
woe A / n 2 sin 0 

£#S 0 -T yyyFVv-v? 3 yi/yXi08 

b &mmLtim&<Dteofcy v y hv^— ^u>x 

1 0 8 a LfcifrfrJ: "9 fc'hS**#:v ht^Xw 

[0007] :^<t3*yy 7 Mv-^ayu 

yXl0 8aXlil08b (WT\ yDyM^-^a 30 

-rzm&ia±. m 1 3 tc^i-j: 5 t-v y * K>r^— a 

yuyx'i 0 8 £r3£^^ d j6»&3r^WPIS:*3^T 
iftttibftfc*^ Xl 0 9i:»tLtS±^3/ * 
@Wf*F *5.497.359*^*W»^StLTl>S„ rco^^ 
^^10 911, y!i7FVv-y 3 yuyXl0 8(D« 

**Sixfc3tS:y y * hV^-v^a y^yxi 0 8C03* 
flreSTHWSitSwiKJ: 9, x 9>T X 1 0 9 <DJgg($ 40 

yXl 0 8<DB#f^n £- 1 . 83, NA^O. 5, U — 
8 3 0 nm, 7 J 4 X 1 0 9 t %*f >< 7 V 
d fcOBBSSrl 0 0 nmtC-^tt^mS^Lyc*^^^ 
tt5^^y ht^^wli3 6 0 nmt'fc^ U— tfftO 

[0 0 0 8] — iS^jcfcv^tt, 3tt°y^T^X— 
y K</>/hSe*fM s KHS*iT^So wOKHtaSi: 
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\?y#7 y X-^ 3/ K (SCOOP) a*. Wx(^i?5 

- 2 0 7 2 5^SC/T$iitv>5, Bli4iig 
es^^t°^^r>>x— 5/ KO— «Sr*-r«*H-Cfc 

3 0 m 1 4(C^-T7tt: 0 ^^r y Ktt, LD101 

' ^yy-^ uyxi 02t, ^tfti/yxi 0 5 
t, PDi0 7iSrij*i:***ntv^ fl L 
DIOT t-fi, 4Bffi**a*siSlffl*^Tv^o 
9^«^c{-^^t, LDiOl'^^yy-^i/yXi 

y * uyXl 0 2 tCtoTW&^PfTiti: *t*^ 

>xi 0 5^<t9*3t*n, itff4*9 dcote^®±fc 

? d36»&^R*t*tta?wattS:iyi9, LD10l'(O* 
^^flMofi-M^ Six So ^ 

M^^^fcs*^^^, LDior^esa^Mi: 

<^^P B ^®j5Effi4:SEAS8S^«SEfiii: UT»£L"C*5tj- 
f£\ #7*-*** d/j^<30S#t7t<^?S^t-J^i:TLD 1 0 
1 ' t>tt><n\s— iF#<DttJ2jS:3Efb£-frS ' i:3as-C#4o 
SfeUl, LD10 1 '(^PD10 7fl|(7)aB35^fflJt$ 

tts y"3tt-ov^Tt>, ld 1 0 1 * y y — ^ U 
yXi 0 2«^*ffi36»bfflW*ns^"l^*<oa^tcH: 

0»JUT*«tC*<k-f SOT?, PD 1 0 7JCJ: DtWfflA 

d^l¥^SrfT5 irriST*#S 0 
[0 0 0 9] 

3W»i/yxi 0 5 t y y ^ hv-^— >*a y^yxi 

MuyXi 0 5 t V y s> K-Y-^ — v^a >u> 
X 1 0 8 t (DiiLW&frltdmMX'fo "9 , W#Of£gBa« 

e>n*t\ ^fc, ld i o 1 1 pd i o 7 ^^^^>r x 

1 0 9 fcttgiJ<©ffiK^*n^nE«i"SOt?H#offi« 
^•frfciltfcSitfeC *t:°y KO 

[0010] LD101' £rt> 

(r^#fi»tt^-rs«^tc*o-C^SB(raiL^J: 5 
/.CSCOOPCio^td -t<75^»*««Sr*^"t-SL 
DlOl't ^^-V x^d^: wBBHds*^ ^ 7 ? a (Dm 

^LTV^S«FTt#?Jl At m©«-C«ixibV^T ^ 

[ooii]*8^lfttt, yy^K^v-v? 3 yu 
KSrWSC fc-CfcSo 




5 

[0 0 12] *ftW<D&m*. *««IB«WSEffJi»L-c 

[ooi3] *^p^(7)g^fi N ttttttGMKtt^ <£>r^ 
■fe 5 Z 4: 5*tT3/^ry X— s> KSr 

[0 0 14] ^^EWte, 

-So 

[0015] 

[0 0 16] Lfc^oT, BB*****u»-lf^feSie 

*E»«#±*cfl«»tSixS^*y hlNf XttSSJBW**) 
y y hV*^— v^a > U^Xtc J: «9 »/htC/j:S 4: t fc 

[0017] 2 lE«<Z>»0lti\ 1 ISfic^Tt 

i^^7^y KiCjo^T, ffi«***#:U'— !f 4rg 

[0 0 18] LfcflSoT, ***^±Kffi»tt¥W#i' 

*f t^^n©ffil^b^«*i:&5t i: tic, 
[0 0 19] »*3l3SE«(0«Mli, *««IE»fflE#«- 

tStttt^^t zcofcMfcuvXtdJ: «9*^$tL3t 
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[0020] uc^ot, 1^— y^e>* 

E»a<*±-CS»*ix. 4: U'-- 

i?4:*^LTa#*^i::J:B£#£ix5. mcio, 

10 *««IEt»«#Ji*-B8***ixS^#sy M»->f XttMJBUf 
*P<£>y U s/ K-f^ — v^a >-u>-X{cJ: ^tt/hC^Si t 

S*«u->-Xfc^3tttWIS(i^S{z*5 0 
[0 0 2 1 ] »*9[4l5«©«Witt, BI*a3E«<Ojt 
\»y9Ty-f*^y K^l^T, TtcoiStT^f^^ 9 0° HI 
te S *S Si**** *»»^>-X±^3E 

4: mmmit^mi* t $ t ^ ft^st 

[0 0 2 2] LfJSot, *Mfcu-^X±(c<ix.b*L53fc 
20 <oiitT^fa£9 0° EHEft-er6KW***4:»aB?6** 

-flclc^riJSttS. r*U-«fc9, 4: KatjMMR 

4: »Sffi«#¥»# if 4: 3:**^ t <DZti*fti(D&Wi 

[0 0 2 3] s9*«5lEtt^3gWte:, IS*JS2^^4f£ 
**^<D^uvX±(cag-<T-fftc?f^L, ztt^ 

[0 0 2 4] Lfc*Sot, *¥*^<0*t»U>X±i::ffi 

[0 0 2 5] It*rl6|^®co^0^(i. »#aift^L5 

40 ^TffMLfCo 

[0 0 2 6] Lfc^oT, !»*3Sl 4^l5^)PfiX^ 

[0 0 2 7] lf*JS7|S«c^lgP^^, »#*l*l^L6 

[0 0 2 8] Lfc^oT. 8ft*lgl tt^L6<OV^iX^ 
50 (C#oTj*±i"S^7^^fC«f«gSnSC0T\ #tfy* 




So 

[0 0 2 9] 

te\,^m3^mo\<^xt&wirz> 0 m 1 uyt^yy-r y-f 
^ y ki &mmmc7jki~\ffi&m, mz^it^y^r 

$)6 0 *nM<DWm<Oitt*yy-Ty-s*^y K 1 tt, «^ 
[0 0 3 0] Hllfc^-rJ:9(c, ^llffico^Sco^tV 

***I8 6©1^- 9-*a^5t6 a (U2#BS) (C^fUT 

Siatcttittt*^)®^^^**^— if 2 t. PNg^^f 

^S. H2i:*tJ:5l:, ffi*3t*aW*^— If 2 (4*^ 
«J*iJ#Sr«x.fcett» 5 6 ±(c# LT*s 

^5o : ^) J: 9 7 co^Cfi^liftiSW 

[0 0 3 1] ^U--^-S*** : f-4l4, CTxitfa 

BM^7^tfo6BK-7 (jfc*768.2nm "CWH*f 
*Srl.5115t-r5) ^#f*^^/*W*4^ LfcS4K4 a 
S:±*^«***tTV^. :oS«4al:il y^by 

b, 4c«lS^t^5o r.n^^HaftS4 b irtLDtt 
i4cii:it S«4 a<OH*f*±9 t«ffl«f*»»-C 
fe5SFS-l 0£S7S8.2nni -TWJBtFMPS: 1 . 7335 £ 
5) ^LaF-2 (»fir768.2nm T?(D® tFf^^ 1.8927 £ 

#u~- if 2 ftiJcoDflftffi 4 b^uvXd^uyXi: LT 
SlffiU ftxV ^^DftljcO(li]ftDi4 c wuyXfiy U y 

i4bi:MJti^ii/yx (jl^t. »«u>X4b 

3>u>x (j^t. y y ^ K-f ^ — 3 v uvX4 c t 

fctt, jt*ll*--ScS*T#*U>X4 bfCfcl^T 

ift^L/cTfc^y y * vuvX4 c <7)j&®tc 

[0 0 3 2] -f-ft-b*,, )teV^7y/^7 Kilt 7 

u—tmit^m^ 4 a>±*csB»**w* ? 2 tpo 
[0033] z<DXo^mm^^^x, mzLiiytT* * 
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uat £ ttfc if u > x 4 b tcj: «9 ft^tsnr 

A#tfttt, y y y K-f-^ — S^a V^X4 c KJ: «9 Sffr 
— tf*^>ffifiJWTcoraiB (0IJx.fi, lOOnmJ^T) X* 

fesa-frta*. y y ^/ yu>X4 c <ofem 

i^JS&Srilk?) , B»****W— tf 2(Oitf^ * ^ D 

m%&mcmz>„ ztDmvft&fozm&ta^ bis*** 

5 i M 0 ftd* ft v £ (D * RB co miftffi ^^AIS 
20 a> b ©Klt*«)3iKi:K DTffi****» if 2 36* p> 

«t *9 ± £5R#t*o»v SCJt UTSEfb-r SRW ^-if * 

[0 0 3 4] 5tx>r ^^D<0|5»DB±^l5*i$ 

ftfc^—^ tenants ft a**** m^-y xttjea*T*wy 
y y K-r-^-^a yi/>X4 c^±or«/Ncft9iB« 

flEftlEfik-S^prgBtcftafctfejc, -fSljt^ 
30 ^^-4 £ Lt-W:«^tltyy 2/ hV-^-v^a >U 
yX4 c t*f»i/yX4 b t^^WOTSEJi^lSfcftSo 

7 r W-^ffi***^4Jiliffi«*4 £ W#^-lf 2 

£ pd 3 fc^ica*a:iae>ixT--ft:*^fiR$*L5<o 
T5\ ^ti^^ffiB-frfc-er^fi^ftSirifc^, ftt: 0 

[0 0 3 5] ft^3, *^Jfi^ffi^*3l/>t(4. 

— -ff 2 £ p D 3 £ SrIS— 0)*3MM&K 6 iitcffM 

Ltzfcs z.tiitcmz> i><Dx*i*te\<\ M?t&, [g]3tc7^-r 

40 Sffi (H»*r) <D±lzmj&L, if 2 

PD 3 icoiB«c|»|IBfc*riti-SJ: 5fttt«l«3 a 

[0036] *&w<Dm-<nmmmmzm4i l z 
m-3^xmw-fz> 0 ft*3> fja>L7tnffi^^£p-a5 

tt, jte^^Ts/^^ K9S:«»WJC*"t"»fffiBI"Cfc 
6 D H4lC7^1-J;9(c > *IK^l^t°7^7>7X 

so K 1 <OiB»*¥*ff: u—if 2 letter, 




9 

u-if l OAS«x.e>nf *3"9, w^ilBffiJB****!^— 
if 1 0 4: PD 3 ^i/-t«^4 iRW3fc**"T? 

[0 0 3 7] «8BB****ff 9 s 1 0 **#S4E 
1 0 a±ld7KV*«»*r**i"*fSfttJll Ob^lt 

3 <^iBffi«***it i"— ioiiPD3itfc CStR l 

[0 0 3 8] Xy 1 1 CDMffiU 11a tCfl A r ^ 

Cr^SWii^-r^^Stiri^o ^/c> Xy 
XA 1 loaBJS^fft^— 1 OftflOBi lb(: 

Ort»bfcb#*£ixrt:i — if*<^^£^MLTXu~-X§y 
[0 0 3 9] ^OQJ: 9 41M^^t, OTx-fiftfrT*^ * 

frbmmztitzi<—~?yt<D[*)^ x y x jm i {ij— mtt ^ 
>X4 bi-j: «9^3t$ttx?&^ y y ^ fM^— ^3 >U 

yX4cCAltf5„ -£rtf>A*f5fcH WyY^^r— *J 
3 yi/yX4 c d J; 9JB*f*ixT-toJi£ffi(c**-r5o 
:oy !) y yuyX4 c i*f>f ^ 

lOOnm^T) -e#>54&*l£ll yjlyhV^ 
#*>S»*f;:fl 1 O (Z) § as* 

^sis-caBsijt***^- i o^e><ou— tf*^ai* 

jtt MciC Sfbi-5Stt u— !f *»tt»^j «: P D 3 

[0 0 4 0] ftx^*^DOffi»EJifc:|E®£ 
y ;y K-T-^ — v^a >U>-X4 c JC±oT»/Wc/j?9il!flB 
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VX4 c t»ttuyX4 b irO^ttWS^SJC^So 
*fc. »i/>X4 b±l:«ibix5Xy XA l i tm 
ffiJB***# i"— i o 4: P D 3 t £*X i"— J-ffl*** 
^4±^H1^5te-<^ttT-frtC?f^$^L6^T\ -tift,-?:' 

^y F9<D'bm{ki>mtlZ> 0 

[0041] *ftw<oME.comifo(omWi$:m5te 

^tH6CS^^Mt6 0 B5I1 fttV^T^X 
— jx Kl 3Sr«*ttlc*i-WBBB|-efca 0 H 5 {ctiH-J; 
10 $^Sco^l^)t t° 7 ^ 7 7 7°^ 7 K 1 3 ( j:, H 

{$U— if 2(7)^it'fcot^l^>'X4 bil:4o^ 
36*^14 (#S*I«14a, 14 b, 14 c, 1 
4d<t-f3 (I3 6#fig) ) SrEiLtfcw-CfcSo 
[0 0 4 2] ^%m^- 1 4 fl I— if 2 60 

^t-KTfcot, /u-tl*^4^^y 
X4b±lcEtSn5o 14 11 ftf* 

20 W*Sr*ai-5fc»^t>0"CfcS c #*3. §:7t^^-14 
ti-ix^Kb-f, BJSft^MIMfci'- -if 2MMt^^C 

$W§3t^l4fl 4otcRSSfc^t?fiftVv 
[0 0 4 3] :(7)J:9^M(:fcPt, *mifo(DMmcD 

ytt°y?T y-7°^y Kl Z (Djty* 4 D<DW±%£COW) 

VytT yf^y K 1 -C^ft^i: $1 i><DX&?£ 
V\ fc/cU ^ffi0^ffi<^3tt 0 ^^T ;yX— 5/ Kl 3 
so TNI * W jtr >f ^ ^ D fc° y ^ 7 y X 

^y Kl 3 <0*f >f ^ ^ DlC*tt 5«# Srftttlt 5^ y 

it^yVT yf^y Kl tlia45t)OTfc5„ ::t' 

[0 0 4 4] $tt° y J? 7 y X^ 5/ K 1 3 <n$ty* 4 
tC*ti-5*#3& s *V^*i-&^tt, ^^Tt^^ 14a, 14 

b, 14 c, 1 4 d(c:fctf 60tfr*<^*^ — Vpli 
16 (a) (d^-TJ: ^T60S7t^-7- 1 4(7^ 

\?y?T yf^y Kl 3 * # D tc^t Itffi^X 

i^W^^^^ — ^pt*. 0»Jx.JiE16 (b) , 
(c) , (d) , (e) f^-TJ;?^^ #S3t^^ 
14a, 14b, 14c, 1 4 d <D%:ltffifA 

[0 0 4 5]*:t% #$*lfl4a, 14b, 14 

c, I4d(7)g:7fe®a (SftS) co^<7^=¥(cS^t>T 
it^ytT y-f^y K 1 3©*^^ ^^Dl:»t5«l 

50 C07tt°y V7ys+^y Kl 3 (cl^ft 6tlTV >5 D 



(7) 
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y KfflMftti] ' *jE#SHi, #fcT:y*T -/X^y Kl 3 

T 1 = ( 1 4 a + 1 4 c ) - 
T 2 = ( 1 4 a + 1 4 b) - 

CD 2 OCOgC}?^ (1) , (2) {C<fc<9, — >>p 

<DXl^|pJ*1*ffi1"S« fflx.fi, IU6 (b) co^^ic^ 
^j^£l:XKP§i^T1i "T1>0, T2 = 
0" % [216 (c) OO^^Ct^/j^S^Xl/Tt^t^ 
" T 1 < 0 , T2 = 0" , 16 (d) CD J: ? tC^fr 
/j^lcxuri^S^-c-ii "T 1 =0, T 2 > 0" , 

06 (e) (D J: 9 Cf^/j^TCXi/rp^i^tli 
"T1=0, T2<0" W.t^C^^-^P^^^ 

[0 0 4 6] £ ^ K«*Mfcffi • 

7 5/ ^ y K 1 3 ^ y ^ j; 19 1 1 , * 
VytTy-f^y Kl 3 CD^ir >r * * D tC^fSl^ £ 

[0 0 4 7] 7V-fl)tf^4^»l/y 
X4 b±tC^-<btlfc?l^§3ti^^-l 4[ZXoXyt J f 

4 ^TtiCSoi^^f ^ * ^D(:»t5«#i*ffl 

[0048] #ctc % ^^m^mmnmi&^mm&m i \z. 

Sr«EI&Wtw*i-»rffiig"Cfc5o El 7 {c^-T X 0 *^ 
i^lco^tV^7^7 p ^7 Kl 5 ft ^ncDH^co 
M?flfi<Z>#1^3>*T yf^y K9(0/y 1 1 (OHIt? 
fcoT*Mfc^>X4 b±C4o(DS^l 4^SeSL 

[0 0 4 9] 9fc«J*K*3^T, *H16^»ffi<^ 

%\fy9T Kl 5 (Dit^f 4 * * DcoS4§<^a 

Y* y #T yf^y F9X<DW)ftkfilb$Et>Z> fc<OT*lifc 

1 0*7" ^ ^ D ©»4««Rlc* f y ^ 7 y ^ y K 

^7^5/ K9 £fiS#£ fc<^ ^co— ;/ KfS 

[0 0 5 0] 7V- fI*** : f4W*fttl/y 
X4 b-h(c^-<^ixfc^i5cco§:7t^^ l 4^£oX3frr 

4^$**«C*^^T*7 tf ^^^D*C»i-S«#dStftffl 
•«FjE$iX'5o wftlcj; 9 , yX^ y Kl 5 
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0, ^gftMi «#*) 

(1 4 b+ 1 4 d) •••(!) 
(1 4 c + 1 4 d) • • • (2) 

[0 0 5 1 ] 2k *%K^35:co||J£o^ffiS:ll8(C 
S^V^RWtS. H8I1 7tt , y^7i/^^Kl6 

10 m<0^m(0% \fy9T y X— S/K16 ft ^— ^HSfico 
^fScD^hf^T yX^ 5/ K 1 £ 3 x 3 COT u>f tfcfcffi 

fthfyfT y7°^y Kilt *ft€W::BMBl[Eli& (IS* 

[0 0 5 2] r<D£ 9 ftPj&fci&^T, ^'MMcomm^ 
Jt^yVTy X— 3/ K 1 6 \?y 97 y X— 5/ K 1 

— coH5Soo^S|co*t: 0 ^^r j/^y K 1 "Ccoib^^M 
20 ib^fr£fc<^~efiftl/^ %\?y*7 yy°^ y Kl 6 £ 

WriK-t-ajfetf^^r s^x^y ki ds-tn-ens'jflictbf^ 

"*-5jfe"r?*&6o 1t\?y97 yX— s/ K 1 6 

[0053] ~ ~ fC, *t°^^7y X^ y K 1 6 fc° 
yny^s' Kl ^7KW^tMJW: < !: 

30 [0 0 5 4] &*5, **jfe<^<SlC;te^Tft fttf^ 
T ^/X— 5/ Kl SrTU>T«tcia«UT*esy^TyX^ 

^7y^y Kl ' , ytVyfTyZf^y K9, 7fe t° 
ytTy X^ y Kl 3 , ^(i)t YfyfT y X— y K 1 5 

16«Utfi^ B TU>r*fecoEBlt 3X 

[0055] ^tc, j£mmco%^<Dmm<DT&m$:m$jk 

40 ffiLfcftfcTs/ ^T^/X— Kl 3 ' *r«»«J^*i-»« 
Ull 0(^7^/1 7fZ^«cLfc*t: 0 ^^T^X— 
3/ K13' Sr«P»Wf-^i-Wfffiia , X?fcS„ HI 9 RX/m 1 
0^^-T<t5{-, *^coff^^7tt 0 ^^T 5/X— y K 
I3'(t ffia?Lfc^H<D*S£co^ffi^^:tV^T^X 
-J/K13 tli/l/-t«^4^*f»^>'X4 b 
^yy^ K^-v—v/3 yuyX4 c toffifB^^^S^ 

[0056] * 7 X 1 7^, X tiifiT- 4 
ML/>X4 b^yy y hV^— i/a >U^X4 ciH 
so m<DJ&tit$tft (WfSFS-1) JCJ: «9?FMSiXT^ 




13 

' <D»ftl/yX4 b i V y * KV-^-^a >^VX4 c 

[0 0 5 7] rcoj: 9*r«ric(-*5V^T, *mM<Dftm<n 

%\?y$T y7*^ y Kl 3 ' W)tf> DOS4^C0 
%y*y$T yf^y Kl 3 "Ccotb^ £ M b^;b£ GOT 

6 n wco^^-r^i 7<o#±^^^7>r ^i 7{c^sx.fc 

<fc 9 , *^>f ^1 7 t% : f>( x?Dt<nWz— fc<DQ 

jy;/^* Kl 3 ' i:5tex^*?D<Z>fS»ffi£<^Ffl 
PBj&su— if^coKSWTcor^PS (#'JxJi\ lOOnmJL^ 

^7-r^i 7<o%rf4 ^^um^m^^fSL-t tut 
^\c^fc&£mi-^ t filmic tez> 0 $6ic, awz&Lfc 

^s/ K«**tttti • J; 0«m$ixfcS*^^ — 

VpiOXu^fp3tcS<5^T^7^ ^1 7 OfSgSr^-'f ^ 
y(a«ffll, 7 tC^itk £ tlfz^t \? y -2 T 

yy^y Kl 3 ' <7>ft^*^Df;i#^ 

[0058] ~ ~ IC, jttV^Ty X^ S> K 1 3 ' 

f^^^D(omm^^x^±-r^^^^^i 7fcjg*t 

SnS^fcCJ;!), ' %\*y9Ty-f^y Kl 3 ' 4:*^ 
i* — if 2 t*;^ ^^D^icJ: !3*j*£*t5*8C#iR» 

[0 0 5 9] /«C*3, ^^JffiOO^fti^^V^T^, TfcfcV^ 
7 7^7 Kl 3<7)Xl^— ^^3t¥^ 4 (D-ttyols^X 
4 b by* V y K-f-^ — i/a >1/>X4 c £<7)&Egtco<^£ 

X^y Kl 3 ' Sr^-YXl 7 fcjg® Lfc^, ~tUC|5g 
5tMli4<, lt\fy9T yrf—y Kl, fttV^T 
jy^3^ Kl \ 3ttV^Ty^5/K9, #fcT-/*T 
X^ y Kl 5, JLteJt \?yVTy X— y Kl 6^^f 

[0 0 6 0] #H»C0ff^^*3^T, »L^>X 

4 b 14, i"— tfjt3:cfc»J#< A«S*5i54NAS:W 

[0 0 6 1 ] £ €-H«S<^?gffi(c*3^Tx y y jy K 
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SfcfctCttV y y K-f v^a yi/yX4 c Sr«[*3*flg 
[0 0 6 2] #38«<o»»c*3^-C\ ft^*^ 

[0 0 6 3] 

10 M$tit*^riiatfr^yy * >u>X 
CDT\ ffittftteC* * H^Sr-T S r 4: fl*-e§? 6 fc fc 

[0 0 6 4] W*3j2IE<8o«W^J:ntf, »#«1IE 

[0 0 6 5] W*3S3iail(0*W*-J:<xtf, ^ffiH*^ 
tf/j^ b 7k¥*-f^ tHtt S ^T*t* ^ > X(c j: »9 

td. y y 5/ K-r-^— ^3 yuyx^*^^x^*f 

30 [0 0 6 6 ] »*«4fEttO*P^(-J:ixJi. W*rf3ffi 

4r zft^m^±\amicM^bthx-mzmf&^%<DX\ 

[0 0 6 7 ] «|3R*5fE«<Z>»W^J:tLtf, B»*«2X 

ii4Ei^t o ^77/^5/ k^^^t, ftmmmm 
40 ^^u>-x_t(cafe-<, -ttL&^-s**^^**^* 

[0 0 6 8] »#a6lEfw«WCJ:ntf, TttV^T 
so S£ril#>5 :^ s t't 6 0 
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[0 0 6 9] »*«7E*<o«W«-J:ixtf, it^yVT 
[0®^ffif¥*tfcW] 

[1112] 7tt'^7y7^7 K60Sa«($L/-f5: 

[0 3] 1t\*y9T y-f^y K<Ogi]<D— 
t*riBHt?Jb5. 
[0 4] *»W^JR-^**©®«0*^!y^Ty^ 

[HI 5] ftroii^)* f jx ^ 7 y ^ 

[06] S**^(cfe»tSia*f^S*^^--^S:«S: 

[0 7] ^0^(^^fflcO^Jffi(D^^^t o ^^T^^ 

[0 8] *^0^^^S^^5S^^«S^*t: o ^^r 
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[B9] *&Wcnm^(onM<nBM(D*7jyt<cmm.£ 

[010] ^7-f^:«t^^*i:'-^777V 7 K 
[011] «£3(5CO*tfy^Ty^s/ K<Z>— 0iJSr^i-« 
[012] t^^coy l» ;y K-r-^ — v> a ^ U > X SH)B 

[013] ^^^^^^^(c^^tLyc^e^^r ^ 
[014] fseji5^eB«*a*^ , s'^T3/^y kw- 

0iJ£^i-«/£0T-£>3o 

3, 14 ^ytmi- 

4 ft**^ 

4 b fcH^UV-X 

4 c y y y K-f v^a yi^v^ 

io *ffi#3t**<*U'— - r 

l l RltJ6¥3R 

17 * 9 >r ^ 
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